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~ DECLARATION STATEMENT
RECORD OF DECISION
HIGGINS FARM

SITE NAME AND LOCATION

Higgins Farm _
Frankiin Township, Somerset County, New Jersey

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Higgins Farm
site, which was chosen in accordance with the requirements of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980, as amended, and
to the extent practicable, the Nationat Oil and Hazardous Substances Pollution
. Contingency Plan. This. decision document explains the factual and legal basis for
selecting the remedy for the second operable unit at this site. The information
supporting this remedial action decision is contained in the administrative record.

ASSESSMENT OF THE SITE

Actua! or threatened releases of hazardous substances from the Higgins Farm site,

if not addressed by implementing the response action selected in this Record of
Decision, may present an imminent and substantial threat to public health, welfare, or
the environment.

DESCRIPTION OF THE SELECTED REMEDY

The remedy described in this document represents the second operable unit for the
Higgins Farm site. The first operable unit, which involved an igte_rgr;a@ground water
-remedy, providég,gé the'instalistion of a water line to supplyﬁregfresidents with an
alternate water. supply. The remedial action selected in this Kegord of Decision
provides & hermadent solutiorifor contaminated groynd waterat the site.  The soils
- on the site do not appear to pose an unacceptable Hedlth risk; therefore, no remedial
setion for site soils is @ticipated.

The major components. of i selected remedy incldte the following:

- - Instaliation of groud water extraction wells #found the peri&:neter of the
site and the source-areas;
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- Construction of an on-site treatment plant to treat the contaminated
ground water;

. - pischarge of the treated ground water to an on-site surface water body;

- implementation of a sampling program involving monitoring wells and
downgradient residential wells to evaluate off-site migration and the
effectiveness of the ground water extraction system;

- Limited investigations to confirm that all sources of contamination have
been identified; and

- Removal and proper disposal of contaminated materials which were
generated during previous site stabilization and remedial investigation
activities that are presently stored on the site.

TATUTORY RMINATION

The selected remedy is protective of human health and the environment, complies with
Federal and State requirements that are applicable or relevant and appropriate to the
extent practicable given the unpredictable nature of the fractured bedrock and
stringent surface water discharge standards, and is cost effective. Requirements
which cannot be achieved by the remedy may be waived pursuant to Section 121 of
the Comprehensive Environmental Response, Compensation and Liability Act, as
amended. The selected remedy utilizes permanent solutions and alternative treatment
(or resource recovery) technologies to the maximum extent practicable and satisfies
the statutory preference for remedies that employ treatment that reduces toxicity,
mobility, or volume as a principal element.

Because this remedy may result in hazardous substances remaining at the site above
health-based levels, a review will be conducted within five years after commencement
of the remedial action to ensure that it continues to provide adequate protection of
human health and the environment.

“@Bnstantine Sidamon-Eristoff i Dite
[ 1] Regional Administrator :
U.S. EPA Region Il
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ION SUMM
RECORD OF DECISION
‘ HIGGINS FARM
S!T;E LOCATION AND DESCRIPTION

The Higgins Farm site (the site) is located in a rural residential area on Route 518 in
Franklin Township, Somerset County, New Jersey. The site, which is approximately 75
acres in size is owned by Mr. Clifford Higgins Sr., and is operated as a cattle farm

(see Figure 1). It is primarily pasture land and is relatively flat and poorly drained.
There are two residences located on the site, and other residences bordering the site
to the northeast and northwest. Trap Rock Industries’ Kingston Quarry borders the
site to the south. Figure 2 shows the site boundaries and major features.

Two 3,000 gatlon holding tanks containing contaminated water, two empty 10,000
gaflon holding tanks, and drums containing material generated during removal and
remedial investigation field activities are located in the northern portion of the site. A
barn housing excavated containers, drums and roil-off containers of contaminated
soils are also located in this area, which is referred to as the excavation pit area. A
chain link fence surrounds the tanks, the barn and the area where the drums and
containers were excavated. The tanks and the barn were installed during emergency
response activities conducted by the U.S. Environmental Protection Agency (EPA). A
berm was constructed to prevent runoff from this area onto the remainder of the site.

A small fenced area, which is referred to as the New Jersey Department of
Environmental Protection and Energy (NJDEPE) fenced area, where buried drums
were discovered during test pit excavation activities, is located in the southwest portion
of the site. Demolition debris, including bricks, asphalt, metal scrap, and concrete, is
also found near the drum buria! area.

The topography of the site is generally flat, but slopes gently down to the southeast.
A minor drainage area and pond exist in the southeastern corner of the site. Water
from the pond discharges through an unnamed tributary to Carters Brook,
approximately 2,000 feet to the east.

Approximately 545 residential and two municipal water supply wells are located within
three miles of the site. ‘Within this radius, approximately 3,200 people rely on ground
water for their drinking water source. The nearest downgradient public supply wells
are three wells operated by the Town of South Brunswick and are located
approximately 3.5 miles southeast of the site.
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SITE HISTORY AND ENFORCEMENT ACfIVITIES

- The Higgins Farm site was used for the disposal of hazardous wastes, including

hazardous substances, under the Comprehensive Environmental Response,
Compensation and Liability Act, as amended (CERCLA). Aerial photographs covering
the period from 1940 to 1983 show disturbed areas in the area of the NJDEPE fenced

-area and east of the excavation pit area (see Figure 2). During the 1960s, municipal

sludge and penicillin wastes were used as fertilizers on Higgins Farm. in December
1985, the Franklin Township Health Department reported to NJDEPE that elevated -
levels of chlorobenzene existed in a potable well located at Route 518, Franklin

‘Township, Somerset County, New Jersey. NJDEPE investigated and discovered the

presence of a drum burial dump at the site approximately forty yards from the

~ contaminated welk.

On January 2, 1988, NJDEPE investigated drum excavation activities initiated at the
site by Mr. Higgins. The excavation was halted by NJDEPE as the activity had not
been approved. The NJDEPE issued a directive to Mr. Higgins on February 24, 1986
instructing him to implement a remedial action plan.

On April 7, 1986, O.H. Materials, a contractor employed by Mr. Higgins recommenced
excavation of buried drums with NJDEPE approval. Approximately fifty containers,
including drums, were excavated. During excavation activities, some containers were
punctured and their contents spilled onto.the ground as the drums were excavated.
Liquids were pumped from the excavation pit to a holding tank and visibly
contaminated soils were placed in roll-off containers. Due to payment disputes,

Mr. Higgins terminated O.H. Materials’ activities at the site after several days.

On April 26, 1986, NJDEPE sampled ten residential wells in the vicinity of the site and
discovered that three wells were contaminated with volatile organic compounds
(VOCs). Nine of the ten residential wells were resampled by NJDEPE in August 1986.
The analysis confirmed the presence of volatile organic contamination in the ground
water.

On May 8, 1986, NJDEPE personnel inspected Higgins Farm and coliected soil
samples from the site, including the excavation pit area. Analysis of these samples
indicated the presence of volatile organic compounds, pesticides, metals, dioxins and

" furans in the soils at the site. On July 3, 1586, NJDEPE collected another sample from

the vicinity of the drum excavation pit. Analysis confirmed the presence of dioxins and
associated furans.

On August 27, 1986, NJDEPE personell collected 27 surface soil samples from the
site. Samples were coliected from an adjacent residence, the excavation pit area, and
the two roll-off containers. Samples were analyzed for dioxins and furans. Analysis
confirmed the presence of dioxins and associated furans.
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~ In November 1986, NJOEPE established a “well impact area” near the Higgins Farm'

site, restricting installation of new wells within the affected area. Thirty-one residences
were included within the well impact area at Higgins Farm. This well restriction has

since been removed by the NJDEPE. :

In March 1987, EPA responded to the presence of contamination in drinking water
wells neighboring the site by providing bottled water to potentially impacted area
residents. At that time, EPA explained that it would provide bottied water as an interim
solution untit an alternate water supply could be arranged by NJDEPE. Thereafter,
NJDEPE determined that the most appropriate method to supply potable water was to
instalf individual carbon units at the potentially impacted homes. NJDEPE installed the
carbon filter units during the spring/summer of 1989, at which time bottled water
delivery was discontinued. The carbon fitter units were intended to limit ingestion of

. volatile organic compounds and mitigate the potential for human exposure via

inhalation of volatile organic compounds through household use.

In March 1987, NJDEPE formally requested that EPA assume the lead role in
mitigating the Higgins Farm site. On April 8, 1987, EPA initiated activities to stabilize
the site and to contro! the release of hazardous substances into the environment. The
following actions were undertaken:, '

a. the construction of a barn to house contaminated material, including
but not limited to, overpacked drums and roll-off containers;

b. the excavation pit was drained, lined and backfitled;

S C the pumped liquids were treated and stored in holding tanks; and

d. the excavation pit area was fenced to prevent access by unauthorized
persons.

In December 1989, NJDEPE advised EPA that it could not monitor and maintain the
carbon units beyond the spring of 1990. On February 2, 1990, EPA authorized
$625,320 to monitor and maintain the carbon filter units for approximately two years.

The site was proposed for inclusion on the National Prioritiesll.jst (NPL) in June 1988.
EPA began investigations to identify potentially responsible parties (PRPs) for the
contamination at the site. In March 1989, the site was formally placed on the NPL,

thus making it eligible for federal funds to investigate the extent of contamination and '

to clean up the site. In March 1988, EPA notified six PRPs of their potentiat liability.

. EPA offered these PRPs the opportunity to conduct or finance the Remedial

Investigation and Feasibility Study (RI/FS) for the site; however, the PRPs declined to
accept EPA’s offer.
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As a result, EPA allocated funds for the studies to be conducted under EPA
~supervision through its contractors. EPA has since identified one additional PRP who
also declined to conduct or finance the RI/FS.

On October 17, 1989, EPA offered the PRPs the opportunity to install a water line
along Route 518 to service the residents impacted and potentially impacted by the
Higgins Farm site to provide a permanent solution to the water supply problem. in
February 1990, EPA informed the seven PRPs that the Agency had not received an
acceptable offer to install the public water supply. '

-On March 20, 1920, EPA issued an Administrative Order to Mr. & Mrs. Clifford Higgins
Sr. to install the water line. Mr. & Mrs. Higgins have failed to comply with the order.

In June 1990, EPA released the Focused Feasibility Study (FFS) report and EPA's
Proposed Plan for the construction of a water line extension to provide the potentially
affected residents with an afternate water supply. A public comment period was
provided, beginning on June 28 and ending on July 30, 1990.

On September 24, 1890, EPA issued a first Record of Decision (ROD) which selected
an interim remedy to connect the potentially affected residents to an existing water

supply. The design of the water line has been completed and all necessary approvals

from the Township of South Brunswick to connect to its water supply have been
obtained. Construction of the water line is scheduled to begin in the near future.

Between March 1990 and July 1992, EPA conducted an RI/FS to define the nature
and extent of contamination at the site.

In August 1982, EPA’s remova! program completed the excavation of 94 drums and
contaminated soils which were discovered during test pit excavation activities in the
NJDEPE fenced area. Arrangements are currently being made for the proper disposal
of these drums and contaminated soils.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

A Community Relations Pjan (CRP) for the Higgins Farm site was finalized in March
1890. The CRP lists contacts and interested parties throughout government and the
local community. 1t also establishes communication pathways 10 ensure timely
dissemination of pertinent information.

The RI/FS reports and the Proposed Pian for the second operabile unit ground-water
remedy were released to the public for comment on July 15, 1992. These documents
were made available to the public in the administrative record file at Information
Repositories at the Mary Jacobs Memorial Library, the Franklin Township Library and
at EPA’s Region il Office in New York City. The notice of availability for these

4

Tyl

37487




documents was published in The Home News on July, 15, 1992. A public comment
period was held from July 15 to September-18, 1992, due to a request to extend the
comment period. In addition, a public meeting was held on August 3, 1992, to present
the Proposed Plan for the site. At this meeting, representatives from EPA answered
questions regarding remedial alternatives under consideration and problems at the
site. All comments which were received by EPA prior to the end of the public
comment period, including those expressed verbally at the public meeting, are
addressed in the Responsiveness Surmnmary which is attached as Appendix | to this

~ Record of Decision.

SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

This is the second of two operable units for the site. The first operable unit provided
potentially affected residents located on Route 518 with an alternate water supply to
prevent ingestion of contaminated ground water. The primary objectives of the
second operable unit, as authorized by this ROD, are to capture.and treat the bulk of
~ ground-water contarnination found on the site and limit future migration of contami-
nated ground water to off-site areas.

Many residents in the vicinity of the site depend on ground water as a potable water
source. Although the first operable unit provided some area residents with an
alternate water supply, there remains the potential for contaminated ground water to
migrate from the site to other residential wells. As determined in the risk assessment,
exposure to the contaminated ground water could pose a threat to residents who
utilize ground water as their potable water supply. Therefore, this action is necessary
“to treat the contaminated ground water at the site, and restrict the off-site migration of
contaminants.

In addition, as described below, the risk assessment concluded that exposure to site
soils does not pose a significant risk, with the exception of the soils located in the
NJDEPE fenced area which are being addressed as part of the removal action
described above. No further action is considered necessary for soils aithough, as
discussed below under Description of Alternatives, confirmatory sampling will be
performed to ensure that all contaminant sources have been identified. Therefore, this
second operable unit remedy focuses solely on ground-water remediation.

SUMMARY OF SITE CHARACTERISTICS

EPA contracted Malcolm Pirnie and CH2M Hill to conduct a Remedial Investigation in
late Summer 1889. The purpose of the RI was to accomplish the following:

. identify the nature and extent of contaminant source areas;

define contamination of ground water, soils, surface water and sediment;
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. characterize site hydrogeology; and

- determine the risk to hurnan health and the environment posed by the
site.

The RI tasks conducted to accomplish each of these objectives are fisted in Table 1.

Ri field work was conducted in two phases: from March 1990 through January 1892,
and from February 1992 through March 19882. Ground-water, surface and subsurface
soil, surface-water, sediments and suspected source area (through test pit excavation)
samples were collected and analyzed during Phase 1 of the RIl. Phase Il-of the RI,
which included the excavation of additional test pits and sampling, was conducted to
investigate other potential sources of contamination. In addition, hydrogeologic
studies were conducted using information obtained during the Rl. The results of the
Rl are summarized as follows.

The geology of the site is characterized as unconsolidated material underiain by
fractured bedrock. Figure 3 shows a generalized geologic cross section of the site.
Hydrogeolagic testing of monitoring wells installed in both the overburden and
bedrock zones were used to determine site hydrogeology, hydraulic conductivity,
ground-water flow directions and velocity, and the vertica! gradient between the two
water-bearing zones. Resuits of the hydrogeologic studies indicate that ground water
flows through poorly distributed fractures in the bedrock beneath the site, resutting in
heterogeneous aquifer conditions. Aquifer anisotropy, which causes ground water to
flow preferentially through these fractures, along with the heterogenous conditions,
resuit in complex ground-water flow patterns which make it extremely difficult to

‘ascertain the pattern of local ground-water flow. Detailed resuits of the hydrogeologic

studies can be found in the Remedial investigation report.
Ground-Water Investigation

Ground-water samples were collected from seven shaliow and eight deep on-site
monitoring wells. In addition, five residential wells in the vicinity of the site were
sampled (see Figure 4). As shown in Table 2, analytical results indicate that numerous
contaminants, including volatile organic compounds and. metals, are present above
federal and state Maximum Contaminant Levels (MCLs). VOCs were detected in 21 of
23 ground-water samples. Tetrachioroethene was the most frequently detected
compound, at concentrations ranging from 0.17 to 270 parts per billion (ppb). The
compound detected at the highest concentration was benzene at 1,200 ppb. Other
VOCs which were detected above federal and state MCLs include: dichioroethane
(320 ppb); trichioroethane (1,100 ppb); and vinyl chloride (86 ppb). No semi-volatile
organic compounds (semi-VOCs) were detected above federal or state MCLs. The
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most frequently detected semi-VOC was dichlorobenzene, at concentrations ranging
from 20 to 48 ppb. Inorganic compounds appeared in all samples. The metal
detected at the highest concentration was iron at 433,000 ppb. The following metals
were detected above federal and state MCLs: beryllium (25.7 ppb); copper (8750
ppb); iron (433,000 ppb); and lead (81.4 ppb).

S ource Area lnvgsti_ggtign

Test pit excavations were conducted to identify sources of contamination. Thirteen
test pits were excavated during Phase | of the Rl (see Figure 5). The test pit locations
were chosen based on the evaluation of the geophysical and soil gas surveys. A
source of contamination was uncovered in the area which NJDEPE formerty
designated as a suspected drum burial area. Buried 55-gallon drums, and other
containers and refuse were uricovered during excavation. Table 3 summarizes the
resuits of soil samples collected from test pits. The following contaminants were
among those detected in soils in the NJDEPE fenced area: trichloroethane (4,400
ppb); tetrachiorethene (47,000 ppb); pentachioropheno! (2,100,000 ppb); arsenic
(1,310,000 ppb}; and dioxins {222 ppb). This source area is being addressed
separately by EPA’s removal program. The removal of drums and contaminated soil is
expected to be completed in the Fall of 1982.

Six additional test pits were excavated and sampled during Phase Il of the RI (see
Figure 5). The follow-up test pit program was conducted in March 1992. These test
pits were excavated to investigate potential sources of contamination as well as to
delineate the extent of contamination in areas where buried drums or contaminated
shallow monitoring welis are located. No drums or any other contaminant source
material were found during the Phase Hi test pit excavation.

5gg_rfage and Subsurface Soil Investigation

Surface soil samples were collected at 59 locations, including 42 on site and 17 off site
{see Figure 6). Sampling of on-site surface soils focused on suspect source areas.
The majority of the off-site samples were collected from residential properties adjacent
to the site. Resuits showed that VOCs and semi-VOCs, in both on- and off-site
samples, were detected infrequently and at low concentrations. iIn addition, two pesti-
cides were detected in the on-site samples, but have been determined to most likely

‘have originated from insecticides applied at the site. The inorganics detected on and

off the site include arsenic (12,400 ppb) and beryllium (2,000 ppb). Table 4
summarizes the analytical results of surface soils samples coliected at the site.

‘Subsurface soil sampling included the installation of shallow borings, and coltection of

samples during installation of monitoring wells. VOCs were detected in 11 of the 13
borings. The VOC detected at the highest concentration was tetrachloroethene at
1,100 ppb, however, it was detected at only one location. Semi-VOCs and metals
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were detected at low concentratnons Table 5 summarizes the analytical resuits of

subsurface soil samples collected at the site.

As no promuigated federal or state standards exist for surface and subsurface soils,
detected concentrations in test pits and soils were evaluated in a site-specific risk
assessment. As discussed below in the Summary of Site Risk section, the levels of

-contamination present in soils do not pose a significant risk to human health or the

environment, with the exception of the contaminated soil in the NJDEPE fenced area
which is being addressed by EPA's removal program.

Surface-Water an iment Investigation

Three surface-water samples were collected from the intermittent on-site pond (see
Figure 6). The only VOC detected above the Federat Ambient Water Quality Criteria
(FAWQC) for the protection of aquatic life was carbon tetrachloride (1.4 ppb). No
semi-VOC's were detected above the FAWQC. The inorganics results indicated that
the following metals were detected above the FAWQC: copper (6.4 ppb); iron (4,850
ppb); lead (12 ppb); and zinc (292 ppb).

Seven sediment samples were collected from the pond and three drainage channels at
the site. The following semi-VOCs were among those detected: benzo(a)pyrene (500
ppb); benzo(b)fluoranthene (830 ppb); and chrysene (750 ppb). These compounds,
however, were detected infrequently. Inorganics detected include arsenic {5,700 ppb)
and beryllium (2,000 ppb). Table 6 summarizes the analytical results of sediment
samples collected at the site.

SUMMARY OF SITE RISK

EPA conducted a baseline Risk Assessment to evaluate the potential risks to human
health and the environment associated with the Higgins Farm site in its current state.
The Risk Assessment focused on contaminants in the ground water, soils and
sediments. The selection of contaminants of concern (COC) is based on a number of
parameters, including the frequency of detection and concentration in each

- environmental medium, environmental fate and transport characteristics, toxicity, and

the likelihodd of exposure. The summary of COC in sampled matrices is listed in

_ Table 7.

man ith Risk A ment

EPA's Risk Assessment identified several potential exposure pathways by which the
public may be exposed to contaminant releases at the site under current and future
iand-use conditions. Ground-water, soils and sediment exposures were assessed for
a potential present land-use scenario and sediment exposure was assessed for
potential future land-use conditions. The baseline risk assessment evaluated the
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health effects which could result from exposure to contamination as a result of six
-exposure pathways: 1) ingestion of chemicals in soil; 2) dermal contact with chemiicals
in soil; 3) dermal contact with chemicals in ground water; 4) ingestion of chemicals in
ground water; 5) inhalation of chemicals in ground water volatilized to air; and 6)
dermal contact with contaminants in sediment. For the purposes of this human health
evaluation, potentially exposed populations include residents living on or adjacent to
the site, farm workers, and site trespassers. These exposure pathways were
evaluated separately for adult and child residents. Children are assumed to be under
seven years old. All of the exposure pathways identified for the current land use can
be expected to continue into the future. In addition, an on-site resident’s exposure to
sediments was evaluated for the future-use scenario. The exposure pathways
considered under current and future-use scenarios are listed in Tables 8 and 8,
respectively. The reasonable maximum exposure to COC was evaluated in all cases.

Under current EPA guidelines, the likelihood of carcinogenic (cancer causing) and
non-carcinogenic effects due to exposure 10 COC are considered separately. It was
assumed that the toxic effects of the site-related chemicals would be additive. Thus
carcinogenic and non-carcinogenic risk associated exposures to individual compounds
of concern were summed to indicate the potential risks associated with mixtures of
potential carcinogens and non-carcinogens, respectively.

Non-carcinogenic risks were assessed using a hazard index (Hl) approach, based on
a comparison of expected contaminant intakes and safe levels of intake (Reference
Doses). Reference doses (RfDs) have been developed by EPA for indicating the
potential for adverse health effects. RfDs, which are expressed in units of milligrams
per kilogram per day (mg/kg-day), are estimates of daily exposure leveis for humans
which are thought to be safe over a fifetime (including sensitive individuals). Fstimated
intakes of chemicals from environmental media (e.g., the amount of a chemical
ingested from contaminated drinking water) are compared with the RfD to derive the
hazard quotient for the contaminant in the particular medium. The hazard index is
obtained by adding the hazard quotients for all compounds across all media that
impact a particular receptor population.

A hazard index greater than 1.0 indicates that the potential exists for non-carcinogenic
health effects to occur as a result of site-related exposures. The Hi provides a usefui
reference point for gauging the potential significance of multiple contaminant
exposures within a single medium or across media. A summary of the non-
carcinogenic risks associated with the chemicals of concern across the various
exposure pathways is found in Table 10.

ft can be seen from Table 10, that the Hi for non-carcinogenic effects from the
ingestion, dermal contact and inhalation of ground water is 6.50 for adult residents and
10.27 for child residents. Therefore, non-carcinogenic effects may occur from the
exposure routes evaluated in the Risk Assessment. The non-carcinogenic risk

9

T tr

TRET




associated with exposure to contaminated ground water is attributable to several
compounds including 1,1,2-trichloroethane and chlorobenzene.

As presented in Table 10, the Hi-for non-carcinogenic effects from ingestion and

dermal contact with contaminants in soil is less than 1.0, indicating that the risk posed

by the soils is below EPA’s acceptable risk range.

Potential carcinogenic risks were evaluated using cancer siope factors (SFs)
developed by EPA for the contaminants of concern. Cancer slope factors have been
developed by EPA’s Carcinogenic Risk Assessment Verification Endeavor for
estimating excess lifetime cancer risks associated with exposure to potentially
carcinogenic chemicals. SFs, which are expressed in units of (mg/kg-day)’, are
muttiplied by the estimated intake of a potential carcinogen, in mg/kg-day, to generate
an upper-bound estimate of the excess lifetime cancer risk associated with exposure

- to the compound at that intake level. The term *upper bound" reflects the conservative

estimate of the risks calculated from the SF. Use of this approach makes the
underestimation of the risk highly unlikely.

For known or suspected carcinogens, EPA considers excess upper bound individual
lifetime cancer risks of between 10* to 10° to be acceptable. This level indicates that
an individual may have one in ten thousand to one in a milfion chance of developing
cancer as a result of site-related exposure over a 70-year period under specific
exposure conditions at the site. Under current land-use conditions, the risk
characterization showed that cancer risks associated with each of the ground-water
pathways (ingestion, inhalation and dermal contact) exceed Superfund acceptable risk
levels for both adults and children.. For example, the estimated cancer risk associated
with ingestion of ground water is 2 x 10® (two in a thousand) for residential adults and
1 x 10° for residential children. The total cancer risk posed by contaminated ground
water from alt pathways considered is 3 x 10 for residential adults and 2 x 10" for

~ residential children. The cancer risk analysis indicates that 1,1,2-trichloroethane,

benzene, vinyl chloride and 1,2-dichloroethane are the main contributors to the
estimated cancer risk (see Table 11).

As presented in Table 11, the cancer risks associated with the ingeétion and dermal
contact with contaminants in soil and sediments are below or within EPA's acceptable
risk range, as described above. '

The calculations were based on the concentrations of contaminants detected in on-site
monitoring wells and residential wells. For many monitering well locations, ground
water from both shaliow and deep monitoring wells was sampled and analyzed.

Where data was available from both depths, the higher concentration was used to
estimate exposure. For purposes of the Risk Assessment, the instaliation of the
waterfine, which will provide 30 residents located along route 518 with a safe potable
water supply, was not taken into account as the waterline does not protect residents
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located downgradient from the site who depend on ground water as their potable
water source.

togical Risk Assessment

EPA also performed an Ecological risk assessment for the Higgins Farm site. The
following were determined to be chemicals of concern in the environmental risk
assessment: total polyaromatic hydrocarbons (PAHS); dioxins; and iead. The risk
assessment qualitatively evaluated the exposure pathways through which these

chernicals could migrate, potentially altowing for receptors to be at risk. For the variety '

of aquatic and terrestrial species, the most probable routes of exposure to the
‘chemicals of concern were identified as ingestion or direct contact with surface water,
sediments or soil containing these compounds.

- Due to the inte‘rmittent nature of the on-site surface water, the long range impact from
surface-water exposure to species that utilize the pond for habitat (e.g., amphibians),
from surface-water exposure is deemed to be low. When the surface water is absent,
"~ however, these organisms wouid be exposed to the sediment and soil borne
contamination and thus be potentially at risk to these media. Because of the small
area of pond sediments, in conjunction with the low frequency of detection of the
compounds, the risks due to exposure and ingestion of these media is also low.

The risk to the terrestrial wildlife (e.g., small mammals) was also found to be low for
the following reasons. The PAHs were detected in residential areas which are unlikely
10 be used by wildlife. in addition, a review of the current literature did not indicate
that the dioxins and lead detected in soils and sediments would pose any significant
risks to these populations.

The site is operated as an active farm for cattle breeding. The cattle are bred and
raised at the site and are subsequently sold for human consumption. in August 1987,
NJDEPE collected seven milk and two beef tissue samples from the cattle. Dioxins
and furans were not detected in the milk samples. As determined by the Food and
Drug Administration (FDA), ievels of dioxins detected in beef tissue samples were
lower than those shown in routine market surveys and are not indicative of a problem.
In addition, fencing restricts the cattle from the source areas, i.e., the excavation pit
and NJDEPE fenced areas. Therefore, it has been determined that the cattle are not
at risk.

As discussed below, the selected remedy will include discharge of treated ground
water to on-site surface water. Such a discharge could potentially affect the water
quality and increase the potential exposure of the aquatic community to contaminants,
causing adverse impacts to the aquatic community. To ensure their continued
protection, the selected remedy will include regular monitoring of the surface water.
Field visits to the site have indicated that the wooded and wetland portion of the site
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provide habitat for a varisty of species. No signs of stressed conditions were
observed at the site. No records exist showing the presence of rare plants, animals or
natural communities on the Higgins Farm site. )

Uncertainties

The procedures and inputs used to assess risks in this evaluation, as in all such

assessments, are subject to a wide variety of uncertainties. In general, the main
sources of uncertainties include:

- environmental chemistry sampling and analysis;
- environmental parameter 'measurement;

- fate and transport measurement;

- exposure parameter estimation; and

- toxicological data.

Uncenrtainty in environmental sampling arises in part from the potentially uneven
distribution of chemicals in the media sampled. Consequently, there is significant
uncertainty as to the actual ievels present. Environmental chemistry analysis error can

stem from several sources including the errors inherent in the analytical methods and
characteristics of the matrix being sampled.

Uncertainties in the exposure assessment are related to estimates of how often an
individua! would actually come in contact with the chemicals of concern, the period of
time over which such exposure would occur, and in the models used to estimate the
concentrations of the chemicals of concern at the point of exposure.

Uncertainties in toxicological data occur in extrapolating both from.animals to humans
and from high to low doses of exposure, as well as from the difficulties in assessing
the toxicity of a mixture of chemicals. These uncertainties are addressed by making
conservative assumptions concerning risk and exposure parameters throughout the
assessment. As a result, the Risk Assessment provides upper bound estimates of the

risks to populations near the site, and is highly unlikely to underestimate actual risks
related to the site.

More specific information concerning public healith risks, including a quantitative
evaluation of the degree of risk associated with various exposure pathways, is
presented in the Risk Assessment report. :

Actual or threatened releases of hazardous substances frd_rn this site, if not addressed
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by implementing the respon'se action selected in this ROD, may present an imminent
and substantial endangerment to public health, welfare or the environment.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives are specific goals to protect human health and the
environment; they specify the contaminant(s) of concern, the exposure route(s), recep-
tor(s), and acceptable contaminant level(s) for each exposure route. These objectives
are based on available information and standards such as applicable, or relevant and

- -appropriate requirements (ARARS) and risk-based levels established in the risk

assessment.

The following remedial action objectives were established for the second operable unit
of the Higgins Farm site: ‘

-~ To capture and treat the contaminated ground water in an attempt to restore
the aquifer to Federal and State drinking water standards;

- Tocontrol or iimit the future off-site migration of the contaminated ground
water; and |

- To minimize the potential for direct exposure of the populace to the
contaminated ground water.

“The ground water flows through fractures in the bedrock such that contarminants may

fiow more quickly in one direction than in another. Defining the precise location of
fractures conveying contaminants which have already migrated from the site and
removing all contaminants from bedrock fractures would not be feasible. Therefore,
the ground-water remediation goal is to capture and treat the bulk of the

contamination on site and limit future off-site contamination to the extent practicable

given the complicated nature of site geology.

DESCRIPTION OF ALTERNATIVES

CERCLA requires that each selected site remedy be protective of human health and
the environment, be cost-effective, comply with other statutory laws, and utilize
permanent solutions, alternative treatment technologies and resource recovery

- alternatives to the maximum extent practicable. [n addition, the statute includes a
preference for the use of treatment as a principal element for the reduction of toxicity,

mobility, or volume of the hazardous substances.
This Record of Decision evaluates in detail, three remedial alternatives for addressing

the contamination associated with the Higgins Farm site. The time to implement
reflects only the time required to construct or implement the remedy and does not
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include the time required to design the remedy, negotiate with the potentially
responsible parties, or procure contracts for design and construction. Capital costs,

operation and maintenance {O & M) costs, and present worth values are provnded for
the three alternatives.

These alternatives are:
rnative 1: No Further Action

Estimated Capital Cost: $0
Estimated Annual O & M Cost: $71,500 -

Estimated Total Present Worth Value (5-30 years): $308,500 - $1,089,100
Estimated Implementation Period: None

CERCLA requires that the "no-action” alternative be evaluated at every site to establish
a baseline for comparison to other alternatives. Under this aiternative, EPA would take
no further action at the site to prevent exposure to the ground-water contamination,
thus the contamination would continue to migrate from the site and could impact
downgradient wells in the future. Using existing monitoring wells to the extent
possible, a long-term ground-water monitoring program would be implemented to
monitor contaminant concentrations remaining at the site and migrating downgradient.

For cost estimation purposes, it was assumed that samphng would occur on a semi-
annual basis,

Because this alternative would result in contaminants remaining at the site, CERCLA
requires that the site be reviewed every five years. {f justified by the review, remedial
actions may be implemented to remove or treat the contaminated ground water.

The above cost estimate includes the cost to perform this review. Details of the costs
associated with Alternative 1 are shown in Table 12.

‘Alternative 2: rce Ar round-Water Extraction and Treatment

Estimated Capital Cost: $1,353,298

Estimated Annual O & M Cost: $262,100

Estimated Total Present Worth Value (5-30 years): $2,487,900 - $5,382,300
Estimated Implementation Period: 1 year

The ground-water capture zone of this alternative would attempt to remediate only the
contaminated ground water in the vicinity of the two source areas; the excavation pit
area and the NJDEPE fenced area. This alternative includes the instaliation of
approximately six bedrock ground-water extraction wells around the source areas,
treatment of the contaminated ground water and discharge of the treated effluent to
the on-site surface water. Figure 7 provides a simuiation of the anticipated source
area capture zone for this alternative. For cost estimation purposes, the treatment
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system was assumed to tnclude metals precipitation, flocculation, clanﬁcatlon and
fitration followed by aeration (air stripping), intermediate pH adjustment, ion exchange
- and final pH adjustment (see Figure 8). The actual number and placement of

extraction wells and the exact nature of the treatment system would be determined
during design of the system.

Alternative 2 includes a ground-water and surface-water monitoring program to
evaluate the performance of the remedial action. This program would include monitor-
ing of on- and ofi-site monitoring wells (which may include the installation of additional
off-site monitoring weils) and residential wells. Additional well surveys to identify

existing potable wells in the vicinity of the site would also be conducted under this
alternative.

As the goal of this alternative is to restore the aquifer to drinking water standards,
there is some uncertainty associated with the required time frame for achieving these
goais. Thus, the cost estimate is based on an estimated treatment period of 5 to 30
years, as shown in the cost sensitivity analysis in Table 13. The cost of this alternative
could range from $2,487,900 to 5,382,300 depending on the length of time required to
remove contaminants. This ground-water treatment system would be monitored

regularly for effectiveness in contammg and treating the contaminated ground
water.

This alternative would also include limited investigations of the following areas to
confirm that all sources have been identified: the grain pile located in the feedstock
area; an abandoned hand-dug well; the excavation pit area; and a small area located
in the northwest portion of the site that could not previously be investigated due to the
presence of livestock. EPA does not anticipate the discovery of additional sources of
contamination.

Contaminated material presently stored at the site, including those materials generated
during site stabilization and remedial investigation activities, would be removed from
the site as part of this alternative. EPA suspects that some of these wastes may
contain dioxin, which would limit disposal options. Therefore, the waste may be stored
at the site until such time that proper disposal can be arranged.

In addition, in order o increase the effectiveness of the extraction wells, artificial
enhancement of fractures around extraction wells may be considered during the
design of the remedial action. This would be accomplished through controlled blasting
or use of high pressure water to enlarge existing fractures, or create new fractures
around individual wells.

A summary of the ARARs associated with Alternative 2 is provided in the Summary of
the Comparative Analysis of Alternatives section.
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Details of the costs associated with Alternative 2 are shown in Table 14.

- Estimated Capitat Cost: $2,544,800

Estimated Annual O & M Cost: $384,000
Estimated Total Present Worth Value (5-30 years): $5,990,000 - $8,447, 800
Estimated Iimplementation Period: 1.2 years

In order to address site-wide ground-water contamination, this alternative includes a
more encompassing, site-wide ground-water extraction system . This alternative is
similar to Alternative 2 except that it includes the installation of approximately sixteen
bedrock ground-water extraction wells around the perimeter of the site as well as
around the two source areas. Figure 9 provides a simulation of the anticipated site-
wide capture zone for this alternative. For cost purposes, the treatment system was
assumed to include metals precipitation, flocculation, clarification, and filtration
followed by aeration (air stripping), intermediate pH adjustment, ion exchange, and
final pH adjustment. The actual number and placement of extraction wells and the
exact nature of the treatment system would be determined during design of the
systermn. .

As in Alternative 2, a ground-water and surface-water monitoring program would be
implemented to evaluate the performance of the remedial action. This program would
include monitoring of on- and off-site monitoring wells (which may include the
installation of additional off-site momtormg welis), and residential wells. Additional well
surveys to identify existing potable wells in the vicinity of the site would also be
included under this alternative.

As in Alternative 2, because the exact length of time the treatment system would be
operated is unknown, it would be monitored regularly for effectiveness in containing
and treating the contaminated ground water. Therefore, the cost of this alternative -
could range from $5,990,000 to $8,447,600 depending on the length of time the
system is operated as shown in Table 13.

In addition, this alternative will include the previously described limited investigations to
confirm that all sources have been identified and the rernoval of contaminated material
presently stored at the site.

In order to increase the effectiveness of the extraction wells, artificial enhancement of
fractures around extrachon wells may be considered during the design of the remedial
action.

A summary of the ARARs associated with Alternative 3 is provided under the
Summary of the Comparative Analysis of Alternatives section.
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Details of the costs associated with Alternative 3 are shown in Table 15.

SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

During the detailed evaluation of remedial alternatives, each alternative was assessed
utilizing nine evaluation criteria as set forth in the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) and Office of Solid Waste and
Emergency Response (OSWER,) Directive 9355.3-01. These criteria were developed to
address the requirements of Section 121 of CERCLA to ensure all important
considerations are factored into remedy selection decisions.

The following “threshold" criteria are the most important, and must be satisfied by any
alternative in order to be eligible for selection:

1. Overall protection of human health and the environment addresses whether or
not a remedy provides adequate protection and describes how risks posed
through each exposure pathway (based on a reasonable maximum exposure

 scenario) are eliminated, reduced, or controlled through treatment, engineering
controls, or institutional controls.

2. Compliance with ARARs addresses whether or not a Eem’edy would meet all of
the applicable, or relevant and appropriate requirements of federal and state
environmental statutes and requirements or provide grounds for invoking a
waiver.

The following “primary balancing"‘ criteria are used to make comparisons and to
~ -identify the major trade-offs between alternatives:

3. - Long-term effectiveness and permanence refers to the ability of a remedy to
maintain reliable protection of human health and the environment over time,
once cleanup goals have been met. It also addresses the magnitude and
effectiveness of the measures that may be required to manage the risk posed

by treatment residuals and/or untreated wastes.

4. Reduction of toxicity, mobility, or volume through treatment is the anticipated

performance of a remedial technology, with respect to these parameters, that a
remedy may employ.

5. Short-term effectiveness addresses the period of time needed to achieve
‘protection and any adverse impacts on human health and the environment that
may be posed during the construction and implementation periods untii cleanup
goals are achieved.

6. Implementabiiity is the technical and administrative feasibility of a remedy,
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including the availability of materials and services needed.

7. Cost includes estimated capital and operatnon and ma:n’tenance costs, and the
present worth costs.

The following “modifying® criteria are considered fully after the formal publac comment
periad on the Proposed Plan is complete:

8. State acceptance indicates whether, based on its review of the RI/FS and the
Proposed Pian, the State supports, opposes, and/or has identified any
reservations with the preferred aiternative.

9, Community acceptance refers to the public’s general response to the alterna-
tives described in the Proposed Plan and the RI/FS reports. Factors of
community acceptance to be discussed include support reservation, and
opposition by the community.

A comparative analysis of the remedial alternatives based upon the evaluation criteria
_ noted above follows.

THRESHOLD CRITERIA
verall Protection of Human ith | he Envi Qme

As the no-action alternative does not include grourid-water treatment or migration
control, it provides no reduction in risk and is not considered to be protective of
human health and the environment.

Alternative 2, source-area ground-water extraction and treatment, affords protection of
human health and the environment through extraction and treatment of contaminants
in ground water. By controlling contaminant migration within the source area capture
zone, the extraction system aids in the prevention of exposure to contaminated ground
water. However, as this alternative focuses on the source areas only, contamination
would continue to migrate from other areas of the site. The monitoring of off-site
residential and monitoring wells would provide additional protection by determining if
contaminants are migrating from the site toward downgradient receptors. The effluent
from the ground-water treatment system would be designed to meet the discharge
requirements shown in Table 17, which are cons:dered to be protective of human
health and the environment.

Afternative 3, site-wide ground-water extraction and treatment, affords greater
protection of human heaith and the environment than Alternative 2 since the capture
~ zone for Alternative 3 encompasses the entire site. Therefore, Alteriiative 3 would

~ allow less contaminated ground water to migrate from the site. in addition, as

18

A4

TOO

DHBT




Alternative 3 includes more extraction wells, it is expected that a greater volume of
contaminated ground water will be extracted from the aquifer. However, as in
Alternative 2, due to the complex nature of the site geology, some contamination may
remain in the fractured bedrock at the end of the remediation time period. The
monitoring of off-site residential and monitoring wells would provide additional
protection in Alternative 3 as well. The effluent from this treatment system would meet’

discharge requirements considered to be protective of human health and the environ-
ment.

The technologies and methods proposed for use under the ground-water remedial
alternatives would be designed and implemented to satisfy all corresponding ARARs,
as described below.

Chemical-Specific ARARs

Chemical-specific ARARs are health- or environmentally-based numerical values
limiting the amount of a contaminant that may be discharged to, or aliowed to remain
in environmental media.

ROUND WATER

It has been determined that the site is located within the boundaries of the 15 Basin
Sole Source Aguifer, a ground-water protective designation authorized by the Safe
Drinking Water Act. Standards which are considered ARARs for the site include:
Federal Safe Drinking Water Act (SDWA) Maximum Contaminant Levels, Federal

Resource Conservation and Recovery Act (RCRA) Maximum Concentration Limits, and

State of New Jersey standards [New Jersey Safe Drinking Water Act A-280
Amendments and New Jersey Poliution Discharge Elimination System regulations

(N.JA.C. 7:14A-1.1 et seq.), N.J.AC. 7:10-16 ¢t seq. and 7.9-6 gt seq.]. CERCLA

requires remedies to comply with promulgated state requirements which are more
stringent than federal requirements. Therefore, the most stringent standard is the
cleanup goal for ground water at the site. Table 16 lists the chemicals found in the
ground water at the site with their federal and state standards. The last column in the
table provides the cleanup requirement for each chemical.

Alternative 1 does not involve active remediation and is not expected to meet
chemical-specific ARARs in ground water. Natural flushing of ground water, in time,
may eventually result in achievement of ARARs in ground water. The time frame is
unknown, but would be expected to take many years.

Atternative 2 involves active remediation of ground water in the vicinity of the source
areas. However, due to the difficutties in extracting contaminated ground water from
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fractured bedrock, the time frame for achieving ARARs is difficult to estimate.
Furthermore, since this altérnative only addresses the source areas, ARARs will not be
achieved outside the source area capture zone. Some decreases in contaminant
levels can be expected over time. Alternative 3 will include more extraction wells than
Alternative 2 and therefore is expected to remove and treat more contaminated ground
water. Thus, Alternative 3 is more likely to achieve ARARs in the aquifer than
-Alternative 2. The time frame for Alternatives 2 and 3 to achieve compliance with
_chemical-specific ARARs in the underlying bedrock aquifer is difficult to estimate.
Alternative 3 represents a more aggressive approach 1o attaining ARARs in the aquifer,
and greater decreases in contaminant levels can be expected with this afternative.

AIR

Air emissions from the treatment systems associated with Alternatives 2 and 3 would
be required to meet both Federal and State air quality standards and regulations
including the following: National Ambient Air Quality Standards, 40 CFR Part 50; and
New Jersey Air Pollution Control Regulations, N.J.A.C. 7:27 gt seq.

SURFACE WATER

Pursuant to the Clean Water Act, EPA developed Federal Ambient Water Quality
‘Criteria (FAWQC). EPA has determined that these criteria are relevant and appropriate
requirements. The surface discharge requirements selected for the Higgins Farm site
generally are the FAWQC for the protection of aquatic life. However, for those
compounds for which the laboratory minimum detection ievel (MDL) is greater than the
FAWQC (i.e., the concentration determined by the FAWQC cannot be detected),
compliance with the FAWQC will be shown by meeting the lowest MDL available
through the EPA contract laboratory program. In addition, for certain compounds, an
anti-degradation limitation may be applicable. This is to minimize degradation of
existing water quality (i.e., the discharge lirmit should not be higher than the ambient
concentration in the surface water).

The treatment system conceptually developed in the FS for Alternatives 2 and 3
represents the best available technology for the constituents present in site ground
water. The system includes metals precipitation, flocculation, clarification, and
fittration, followed by aeration (air stripping), intermediate and final pH adjustments, as
well as a polishing step for metals removal.

EPA determined that this treatment system would be the most appropriate for
achievement of the FAWQC. In addition, it is anticipated that this system will achieve
the anti-degradation limits. As shown in Table 17, the discharge from the treatment
system should meet the FAWQC and the antidegradation limits. However, these
requirements are rather stringent and may be difficult to achieve with the selected
technology which, as stated above, represents the best available technology. , upon

20

LT [N

2 OOT




operation of the treatment system, it is determined that the selected discharge
requirements cannct be achieved, these requirements may be waived based on the
technical impracticability of achieving further contaminant reduction. -

Action-Specific ARARS

Action-specific ARARs are either techhology or activity based limitations which apply to
remedial actions.

Since Alternative 1 does not involve active remediation, it has no associated action-
specific ARARs.

The action-specific ARARs associated with both Alternatives 2 and '3 include the
following: Clean Water Act, 33 U.S.C. 1251 ¢t seq., for discharge to surface water;
Resource Conservation and Recovery Act, 42 U.S.C. 6901 et seq., for operation of the
ground-water treatment system; National Ambient Air Quality Standards, 40 CFR Part
50, for air emissions from the ground-water treatment system; DOT Rules for
Hazardous Materials Transportation for The Transportation of Hazardous Materials, 49
CFR Parts 107, 171.1-172.558; Hazardous and Non-hazardous Waste Regulations,
N.J.A.C., 7:26 et seq; Air Pollution Control Regulations, N.J.A.C. 7:27 gt geq; Spill
Notification requirements, N.J.A.C. 7:1(e); Notice of Release of Hazardous Substances
to Atmosphere, N.J.S.A. 26:2c-19; Occupational Safety and Health Administration
requirements, 29 U.S.C. 651 et seq.; General Requirements for Permitting Wells,
N.J.A.C. 7:9-7; and Sealing of Wells Procedures, N.J.5.A.58:4A-5 et seq.

In addition, any sludge generated by the operation of the ground-water treatment plant
would have to be disposed of in accordance with the requirements of the Resource
Conservation and Recovery Act, including the Land Disposal Restrictions,

As treated ground water would be discharged to surface water, the requirements
included in Table 17, as discussed above, would also be action-specific ARARs for the
ground-water treatment system included in both Alternatives 2 and 3. '

it is expected that both Alternatives 2 and 3 would address and comply with all action-
specific ARARSs listed above.

Location-Specific ARARs

Location-specific ARARs restrict activities or limit concentrations of contaminants in
effluent because a site is in a special location such as a floodplain, wetland, or
historical area. :

Since Alternative 1 does not-involve active remediation, it has no associated location-
specific ARARSs.
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The location-specific ARARs associated with Alternatives 2 and 3 include the following:

Fish and Wildlife Coordination Act, 16 U.S.C. 661 g seq.; Clean Water Act; National
Historic Preservation Act of 1966, as amended, 16 U.S.C. 470 gt seq.; New Jersey

Fiood Hazard Area Regulations, N.J.A.C. 7:13-1.1 ¢t seq.; and New Jersey Freshwater
Wetlands Protection Act Rules, N.J.A.C. 7:7A-1.1 ¢t seq.

Alternatwes 2 and 3 would comply with ali the location-specific ARARs listed above.
For the National Historic Preservation Act of 1966, as amended, a Stage 1A cultural
resource survey was conducted at the site. The only portion of the site of historic
interest is the nucleus of the Higgins Farmstead. Therefore, if the area of the
farmstead nucleus will be affected by remedial actions, a Stage 1B-level archeological
study will be performed in accordance with the National Historic Preservation Act of
19686, as amended, to determine whether potentially significant historic archeological
resources exist that can be associated with the early history of this property.

A wetlands delineation and assessment will be performed during remediaf design to
determing whether any remedial actions will have an adverse impact on wetlands at
the site. Treatment system design and construction for both Alternatives 2 and 3
would have to address and avoid any potential adverse impacts on wetlands that are
identified.

PRIMARY BALANCING CRITERIA

{ ong-term Effectiveness and Permanence

Alternative 1 would not remove or contro! migration of contaminants in the ground
water. Contaminants from the site would continue to migrate from the site which
would increase the volume of contaminated ground water. The no-action alternative is
not considered to be effective over the long term because contaminated ground water
remains at the site and continues to migrate downgradient.

Alternative 2 is expected to be generally effective in providing cleanup of the aquifer in
the source-area capture zone, although some contamination may remain in fractures
at the end of the remediation time period. Due to the complex nature of the site
geology, it is difficult to determine how effective pumping of the wells adjacent to the
source areas will be in extracting contaminated ground water and controlling overall
contaminant migration to downgradient receptors and the associated long-term risks
due to the nature of fractured bedrock.

Alternative 3 is expected to be more effective than Alternative 2 in providing cieanup of
the aquifer, because it involves a more encompassing site-wide capture zone.
Although this alternative involves removal of a larger volume of contaminated ground
water (i.e., less is likely to remain in the fractured bedrock) and more effectively
prevents the off-site migration of contaminated ground water, it is possible that some
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contamination may still remain in fractures at the end of the remediation time period.

—Alternative 1 would not involve any containment, removal, treatment, or disposal of
contaminated ground water. Therefore, this alternative would not resutlt in any immedi-

ate reduction in toxicity, mobility or volume. Contaminants would continue to migrate

to off-site areas as well as into deeper fractures of the bedrock resutting in'an increase
in the volume of contaminated ground water.

Alternative 2 is expected to directly reduce the toxicity, mobiliiy and volume of _
contaminants in ground water within the source-area capture zone through treatment.
As previously stated, due to the complex nature of fractured bedrock, some

contamination may remain in the :nterconnectmg fractures of the bedrock and may
continue to migrate from the site.

Alternative 3 is expected to further reduce the toxicity, mobility and volume of
contaminants in ground water. Some contamination may still remain in the
interconnecting fractures of the bedrock in this alternative as well, but to a lesser
extent. The Alternative 3 capture zone is more encompassing than that of Alternative
2 and, therefore, would provide a greater reduction of contamination through -
extraction and treatment of greater volumes of contarninated ground water.

§hQrt-tgrm Effectiveness

Alternative 1 presents no significant short-term risk to residents adjacent to the site as
their wells are connected to freatment units. There is no known contamination of

_ residential wells within a one-mile radius of the site. However, under this alternative,

ground water wili continue to migrate from the site and present a nsk to those
downgradient residents.

Alternatives 2 and 3 do not pose any significant short-term risks to the community
during construction and implementation of the remedy. Construction workers will
follow applicable health and safety requirements during implementation of the remedy.

The time required to implement Alternative 2 is estimated to be two years for design
and construction. Upon system startup, this alternative will immediately begin to
control migration of ground-water contaminants from the source-area capture zone.

The time required to implement Alternative 3 is approximately two months longer than
Alternative 2 due to the greater number of wells to be installed. Upon system startup,
this alternative will also immediately begin to control ground-water contaminants from -
migrating from the more encompassing site-wide capture zone.
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Limited effort would be required to monitor and maintain the elements of Alternative 1.
“ There are several monitoring wells at and near the site that can be used for ground-

water monitoring.

Although Alternative 1 is the simplest to implement, the components of Aternatives 2
and 3 can be designed and installed relatively easily. The components of the
treatment system are readily available and have proven effective in addressing similar
ground-water contamination. The effectiveness of the ground-water pumping will
depend on how well the extraction wells are located such that they intercept

productive fractures. In general, it may not be possible to pump all of the

contaminated ground water from the fractured bedrock within the respective capture
zones. If appropriate, further remedial measures, such as installing additional wells,
can be easily implemented. -

Cost

There are no capital costs associated with Alternative 1. Annual operation and

" maintenance costs for long-term ground-water monitoring are estimated to be $71,500,

for a present worth over five to thirty years of $308,500 - 1,089,100. Afternative 1 is
the least costly of the three aiternatives. _

Capital costs for Alternative 2 are estimated to be $1,353,299. Annual operation and

maintenance is estimated to be $262,100. Since it is difficult to predict how long the
system would operate, the present worth costs are given in five-year increments, from
5 to 30 years, resulting in a cost range of $2,487,900 - $5,382,300 for Alternative 2.

The cost for Alternative 3 is approximately 50 percent higher than Alternative 2.

- Although this is the most costly alteriative, it provides the greatest protection-of

human health and the environment. Capital costs for Alternative 3 are estimated to be
$2,544,800. Annual operation and maintenance is estimated to be $384,000. The
present worth cost range for this afternative is $5,990,000 - 8,447,600.

MODIFYING CRITERIA

- State Acceptance

EPA has involved the New Jersey Department of Environmental Protection and Energy
in the RI/FS and remedy selection process. The NJDEPE was provided the
‘opportunity to comment on the draft RI/FS documents and the Proposed Plan, and
was present at the public meeting held on August 3, 1992 to inform the public of the
results of the RI/FS and the Proposed Plan. The NJDEPE has not yet indicated if it
concurs with the selected remedy.
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EPA solicited input from the community on the remedial altematives proposed for the
- ground-water contamination at the Higgins Farm site. In general, the community has

expressed agreement with EPA’s selected remedy. The attached responsiveness

summary addresses all comments received during the public comment period.

' SELECTED REMEDY

EPA has selected Alternative 3 as the remedy for the Higgins Farm site. This remedy
is comprised of the following components:

- Installation of ground-water extraction wells around the perimeter of the

site and around the source areas. For cost estimation purposes, sixteen
wells are proposed;

- . Treatment of the contaminated ground water by processes which are
expected to include metals precipitation, flocculation, clarification, and
_ fitration, followed by aeration(air stripping), intermediate pH adjustment,
ion exchange, and final pH adjustment;

- Discharge of treated ground water to the on-site surface water body;

- implementation of & program for sampiing of on-site and oft-site
monitoring wells and downgradient residential wells to evaluate the

potential for off-site migration and the effectiveness of the extraction
system;

- Limited investigations to confirm that all sources of contamination have
been identified;

- Removal and proper disposal of contaminated materials generated during
previous site stabilization and remedial investigation activities which are
presently stored at the site.

The remedial design will specify the appro;iriate number and location of wells, and
system parameters for the ground-water treatment systemn. Some modifications or

refinements may be made to the remedy during remedial design, construction and
operation.

‘The selection of this remedy is based upon the comparative analysis of the ground-
water alternatives discussed above, and provides the best balance of tradeoffs with
respect to the nine evaluation criteria. ARARs for the selected remedy are provided in
the discussion Attainm licable or Relevant an ropriat
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Environmental Laws in the following section.
' CONTINGENCY MEASURES

As previously discussed, the goal of this remedial action is to capture and treat the
bulk of the ground-water contamination at the site and limit future off-site contami-
‘nation to the extent practicable, as well as to restore the ground water to its beneficial
use, which is, as stated above, a drinking water aquifer. Based on information
obtained during the Ri, EPA believes that the selected remedy may be able to achieve
this goal. However, the ability to achieve cleanup standards (i.e., Federal and State
MCLs) cannot be determined until the extraction and treatment system has been
implemented and its efficiency and effectiveness are monitored over time.

During operation of the remedial action, if it becomes apparent that contaminant levels
have ceased to decline and are remaining constant at levels higher than the
remediation goals, treatment system operations may be discontinued or adjusted and
the remedy reevaluated. If it is determined that the selected remedy is not effective in

extracting or treating contaminated ground water at the site, contingency measures
may be taken.

Those contingency measures may include discontinuing pumping at unproductive
extraction wells, installing additional extraction wells to facilitate or accelerate cleanup
of ground-water contamination, and aiternating pumping wells to eliminate stagnation

points. These contingency measures will be protective of human health and the
environment.

If it is determined that in spite of any contingency measures that may be taken, the
aquifer cannot be restored to its beneficial use, ARARs may be waived in accordance

with the statutory waiver provisions of CERCLA based on the technical impractibiity of
achieving further contaminant reduction. -

The decision to invoke a contingency measure may be made during the five year
periodic review of the selected remedy.

The estimated cost range for the selected remedy is $5,990,000 - $8,447,600 over a

time period of five to thirty years, depending on how long the treatment system is
operated.

STATUTORY DETERMINATIONS

Under its legal authorities, EPA’s primary responsibility at Superfund sites is to select
remedial actions that are protective of human health and the environment. in addition,
- Section 121 of CERCLA also requires that when complete, the selected remedial
action for the site will comply with applicable or relevant and appropriate environmental
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standards established under Federal and State environmental laws, unless a waiver s
granted. The selected remedy must aiso be cost-effective and utilize permanent

solutions and alternative treatment technologies or resource recovery technologies to
the maximum extent practicable. The statute also contains a preference for remedies
- that include treatment as a principal element. The following sections discuss how the

selected remedy for contaminated ground water at the Htggms Farm site meets these

@

statutory requirements.

Protection of Human Health and the Enm‘rgnmgn't

The selected ground-water remedy protects human health and the environment by
reducing levels of contaminants in the ground water through extraction and treatment
as well as through containment of the plume. Of the three alternatives evaluated, the
selected alternative provides greater protection of human heaith and the environment
as its capture zone encompasses the entire site and, therefore, is able to extract and
treat a greater volume of contaminated ground water over the remediation time period.
However, due to the complex nature of the site geclogy, some contarnination may still
remain in the fractured bedrock at the end of the remediation time period. Monitoring
of on- and off-site monitoring wells, as well as off-site residential wells would provide

- additional protection to human heaith and the environment. The treatment system will
be designed such that the effiuent will meet discharge requirements considered to be
protective of human health and the environment, to the extent practicabie.

The selected remedy will be designed to meet all chemical-specific, action-specific,
and location-specific ARARs discussed under Summary of Comparative Analysis of
Alternatives, above.

However, due to the complex nature of the fractured bedrock, the selected remedy
may not meet all chemical-specific ARARs for the remediation of ground water (see
Table 16). Similarly, the selected remedy is conceptually designed to achieve
compliance with ARARs for the discharge to surface water (see Table 17). These
limitations are rather stringent and may be difficult to achieve with the availabie
technology. Thé selected remedy, however, will comply with these ARARS to the
extent practicable. If the treatment system cannot comply with these limitations,
alternate limitations will be developed by EPA in conjunction with NJDEPE.

Cost Effectiveness
The selected remedy is cost-eﬁectlve in mmgatang risks posed by contaminated
ground water. Although the selected remedy is the most costly of the three

alternatives evaluated, it provides the greatest effectiveness in attaining the threshold
criteria. The estimated cost for the selected ground-water remedy, over a five to thirty
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year pericd, is $5,990,000 - $8 447,600, dependmg the length of time the system is
operated.

flization of n Sol nA!trntsvTr trnrttT nologi r

nt P l

The selected ground-water remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a cost-effective
manner for the Higgins Farm site. The selected remedy for ground water provides the
best balance of tradeoffs with respect to the nine evaluation criteria. '

reference for Treatmen Principat Element

The selected remedy satisfies the statutory preference for treatment as a principal
element. The selected remedy utilizes treatment to reduce levels of contamination in

ground water to achieve applicabie surface-water discharge limits, to the extent
practicable.

-

Documentation of Significant Changes

The Proposed Pian for the site was released to the public in July 1892. This Plan
identified Alternative 3 as the preferred alternative to remediate the ground-water
contamination at the Higgins Farm site. Upon review of all comments submitted, EPA
determined that no significant changes to the selected remedy, as it was presented in
the Proposed Plan, were necessary.
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